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EXECUTIVE SUMMARY 

Urban Crossroads, Inc. has prepared this noise study to determine the potential noise impacts 
and the necessary noise mitigation measures, if any, for the proposed Oleander Business Park 
ŘŜǾŜƭƻǇƳŜƴǘ όάtǊƻƧŜŎǘέύΦ  ¢ƘŜ tǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ƴƻǊǘƘǿŜǎǘ ŎƻǊƴŜǊ ƻŦ 5ŜŎƪŜǊ wƻŀŘ ŀƴŘ 
Oleander Avenue in unincorporated County of Riverside.  The Project is proposed to consist of 
up to approximately 710,736 square feet of high-cube warehouse and manufacturing uses 
divided over two buildingsτBuilding A: approximately 347,369 square feet; and Building B: 
approximately 347,369 square feet.  Up to 20 percent of the Project building areas are assumed 
to accommodate manufacturing occupancies.   

The Project is anticipated to be constructed in a single phase and occupied by 2021.  At the time 
this noise analysis was prepared, the future tenants of the proposed Project were unknown, and 
therefore, this noise study includes a conservative analysis of the proposed Project uses.  This 
study has been prepared to satisfy applicable County of Riverside standards and thresholds of 
significance based on guidance provided by Appendix G of the California Environmental Quality 
Act (CEQA) Guidelines. (1) 

OFF-SITE TRAFFIC NOISE ANALYSIS 

Traffic generated by the operation of the Project will influence the traffic noise levels in 
surrounding off-site areas.  To quantify the off-site traffic noise increases on the surrounding off-
site areas, the changes in traffic noise levels on seven study-area roadway segments were 
calculated based on the change in the average daily traffic (ADT) volumes.  The traffic noise levels 
provided in this analysis are based on the traffic forecasts found in the Oleander Business Park 
Traffic Impact Analysis prepared by Urban Crossroads, Inc. (2)  To assess the off-site noise level 
impacts associated with the proposed Project, noise contour boundaries were developed for 
Existing (2019) and Opening Year 2021 conditions. 

The analysis shows that the unmitigated Project-related traffic noise level increases under all 
with Project traffic scenarios would be less than significant Impacts at land uses adjacent to the 
study area roadway segments. 

OPERATIONAL NOISE ANALYSIS 

Using reference noise levels to represent the expected operation noise sources of the Oleander 
Business Park site, this analysis estimates the Project-related stationary-source noise levels at 
nearby sensitive receiver locations.  The typical activities associated with the proposed Oleander 
Business Park are anticipated to include idling trucks, delivery truck activities, backup alarms, as 
well as loading and unloading of dry goods, roof-top air conditioning units, and parking lot vehicle 
movements.  The operational noise analysis shows that the Project-related stationary-source 
noise levels at all receiver locations will satisfy the County of Riverside 65 dBA Leq daytime and 
45 dBA Leq nighttime exterior noise level standards.  
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Further, this analysis demonstrates that the unmitigated Project operational noise levels will not 
contribute a long-term operational noise level impact to the existing ambient noise environment 
at any of the sensitive receiver locations.  Therefore, Project operational noise level impacts 
associated with the proposed 24-hour seven days per week Project activities, such as the idling 
trucks, delivery truck activities, backup alarms, as well as loading and unloading of dry goods, 
roof-top air conditioning units, and parking lot vehicle movements, would be less than significant. 

OPERATIONAL VIBRATION ANALYSIS 

The operation of the Project site will include heavy trucks moving on site to and from the loading 
dock areas.  Truck vibration levels are dependent on vehicle characteristics, load, speed, and 
pavement conditions.  According to the FTA Transit Noise Impact and Vibration Assessment, (3) 
trucks rarely create vibration that exceeds 70 VdB or 0.003 in/sec RMS (4) (unless there are 
bumps due to frequent potholes in the road).  Trucks transiting on site will be travelling at very 
low speeds so it is expected that delivery truck vibration impacts at nearby homes will satisfy the 
0.01 in/sec RMS vibration threshold of the County of Riverside, and therefore, would be less than 
significant. 

CONSTRUCTION NOISE ANALYSIS 

Construction-related noise impacts are expected to create temporary and intermittent high-level 
noise conditions at receivers surrounding the Project site.  Using sample reference noise levels 
to represent the planned construction activities of the Oleander Business Park site, this analysis 
estimates the Project-related construction noise levels at nearby sensitive receiver locations.  
Since the County of Riverside General Plan and Municipal Codes do not identify specific 
construction noise level thresholds, a threshold is identified based on the National Institute for 
Occupational Safety and Health (NIOSH) limits for construction noise. The Project-related short-
term construction noise levels are expected to range from 33.2 to 51.4 dBA Leq and will satisfy 
the 85 dBA Leq threshold identified by the National Institute for Occupational Safety and Health 
(NIOSH) at all receiver locations.  Therefore, based on the results of this analysis, all nearby 
sensitive receiver locations would experience less than significant impacts due to Project 
construction noise levels. 

CONSTRUCTION VIBRATION ANALYSIS 

Construction activity can result in varying degrees of ground vibration, depending on the 
equipment and methods used, distance to the affected structures and soil type.  It is expected 
that ground-borne vibration from Project construction activities would cause only intermittent, 
localized intrusion.  This analysis shows the highest construction vibration levels are estimated at 
0.0002 in/sec RMS, which is below the vibration standard of 0.01 in/sec RMS at all receiver 
locations. 
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Further, the Project-related construction vibration levels do not represent levels capable of 
causing building damage to nearby residential homes.  The FTA identifies construction vibration 
levels capable of building damage ranging from 0.12 to 0.5 in/sec PPV. (3)  The peak Project-
construction vibration levels approaching 0.0002 in/sec PPV will remain below the FTA vibration 
levels for building damage at the residential homes near the Project site.  Moreover, the impacts 
at the site of the closest sensitive receivers are unlikely to be sustained during the entire 
construction period but will occur rather only during the times that heavy construction 
equipment is operating adjacent to the Project site perimeter.  Based on the preceding, Project 
construction-source vibration impacts would be less than significant. 

CONSTRUCTION BLASTING ANALYSIS 

To assess the potential Project blasting impacts, the worst-case airblast and vibration levels were 
calculated based on a 210 pound maximum charge weight using the closest distance of 1,282 
feet from receiver location R6 to the closest potential Project blasting location, consistent with 
the methodology provided in the International Society of Explosives Engineerǎ όL{99Ωǎύ .ƭŀǎǘŜǊǎΩ 
Handbook and information provided by the blasting contractor.  The worst-case airblast and 
vibration levels are shown to satisfy the Office of Surface Mining and Reclamation Enforcement 
(OSMRE) airblast and vibration level thresholds without accounting for any additional 
attenuation provided by intervening topography and/or structures in the Project study area.  
Therefore, since airblast and vibration levels at the closest receiver location would remain below 
the airblast and vibration level thresholds based on reference ISEE data, Project-related blasting 
impacts are considered less than significant. 

Further, the blasting contractor is required to design all blasts such that they remain below the 
significance thresholds identified by the USBM and OSMRE in addition to the permitting 
requirements of the State and RiversidŜ /ƻǳƴǘȅ {ƘŜǊƛŦŦΩǎ 5Ŝpartment.   

AIRPORT LAND USE COMPATIBILITY 

The March Air Reserve Base/Inland Port Airport (MARB/IPA) is located approximately one mile 
northeast of the Project site.  The March Air Reserve Base/Inland Port Airport Land Use 
Compatibility Plan (MARB/IPA LUCP) includes the policies for determining the land use 
compatibility of the Project. In summary, the Project land uses are compatible with the MARB/IPA 
LUCP and would not be adversely affected by noise generated by MARB uses or activities. 

SUMMARY OF CEQA SIGNIFICANCE FINDINGS 

The results of this Oleander Business Park Noise Impact Analysis are summarized below based on 
the significance criteria in Section 4 of this report consistent with Appendix G of the California 
Environmental Quality Act (CEQA) Guidelines. (1) Table ES-1 shows the findings of significance 
for each potential noise and/or vibration impact under CEQA before and after any required 
mitigation measures. 
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TABLE ES-1:  SUMMARY OF SIGNIFICANCE FINDINGS 

 

  

Unmitigated Mitigated

Off-Site Traffic Noise 7 Less Than Significant -

Operational Noise Less Than Significant -

Operational Vibration Less Than Significant -

Construction Noise Less Than Significant -

Construction Vibration Less Than Significant -

Construction Blasting Less Than Significant -

Airport Land Use Compatibil ity 3.6 Less Than Significant -

Analysis
Report

Section

Significance Findings

9

10
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1 INTRODUCTION 

This noise analysis has been completed to determine the noise impacts associated with the 
development of the proposed Oleander Business Park όάtǊƻƧŜŎǘέύΦ  ¢Ƙƛǎ ƴƻƛǎŜ ǎǘǳŘȅ ōǊƛŜŦƭȅ 
describes the proposed Project, provides information regarding noise fundamentals, describes 
the local regulatory setting, provides the study methods and procedures for traffic noise analysis, 
and evaluates the future exterior noise environment.  In addition, this study includes an analysis 
of the potential Project-related long-term operational and short-term construction noise and 
vibration impacts. 

1.1 SITE LOCATION 

The Project site is located within the Mead Valley area of the County of Riverside.  More 
specifically, the Project site is located west of Decker Road, between Nandina Avenue and 
Oleander Avenue. Interstate 215 (I-215) exists in a north ς south orientation approximately one-
half mile easterly of the Project site. The Project site location is shown on Exhibit 1-A.  The Project 
site comprises vacant, undeveloped property. To the north, south, and west of the Project site, 
properties are also vacant and undeveloped.  Easterly of the Project site, across Decker Road, are 
warehouse/distribution center uses and vacant land.  March Air Reserve Base/Inland Port Airport 
(MARB/IPA) is located roughly one-mile northeast of the Project site. 

1.2 PROJECT DESCRIPTION 

The Oleander Business Park Project (Project) proposes construction and operation of 
approximately 710,736 square feet of light industrial/manufacturing uses within an 
approximately 93.85-acre site (gross), located within the Mead Valley area of Riverside County. 
As part of the Project, Parcel Map 5128 (Parcel Map Book [P.M.B.] 8/54) comprising 4 parcels, 
would be reconfigured via Riverside County Lot Line Adjustment procedures.  Project Parcel 1 
(18.50 acres) would be developed with approximately 363,367 square feet of light industrial uses. 
Project Parcel 2 (approximately 17.26 acres) would be developed with approximately 347,369 
square feet of light industrial uses. Project Parcels 3 and 4, totaling approximately 58.09 acres 
would remain vacant.  The Project is anticipated to be constructed and occupied by 2021 (the 
Project Opening Year). The Project is assumed to be operational 24 hours per day, 7 days per 
week. At the time this analysis was prepared, specific Project tenants have not yet been 
identified. 

The on-site Project-related noise sources are expected to include: idling trucks, delivery truck 
activities, backup alarms, as well as loading and unloading of dry goods, roof-top air conditioning 
units, and parking lot vehicle movements.  This noise analysis is intended to describe noise level 
impacts associated with the expected typical operational activities at the Project site.  Per the 
Oleander Business Park Traffic Impact Analysis prepared by Urban Crossroads, Inc. the Project is 
expected to generate a total of approximately 1,366 trip-ends per day (actual vehicles) and 
includes 376 truck trip-ends per day. (2)  This noise study relies on the actual Project trips (as 
opposed to the passenger car equivalents) to accurately account for the effect of individual truck 
trips on the study area roadway network.  
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EXHIBIT 1-A:  LOCATION MAP 
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EXHIBIT 1-B:  PROJECT DEVELOPMENT CONCEPT 
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2 FUNDAMENTALS 

Noise has been simply defined as "unwanted sound."  Sound becomes unwanted when it 
interferes with normal activities, when it causes actual physical harm or when it has adverse 
effects on health.  Noise is measured on a logarithmic scale of sound pressure level known as a 
decibel (dB).  A-weighted decibels (dBA) approximate the subjective response of the human ear 
to broad frequency noise source by discriminating against very low and very high frequencies of 
the audible spectrum.  They are adjusted to reflect only those frequencies which are audible to 
the human ear.  Exhibit 2-A presents a summary of the typical noise levels and their subjective 
loudness and effects that are described in more detail below. 

EXHIBIT 2-A:  TYPICAL NOISE LEVELS 

 

2.1 RANGE OF NOISE 

Since the range of intensities that the human ear can detect is so large, the scale frequently used 
to measure intensity is a scale based on multiples of 10, the logarithmic scale.  The scale for 
measuring intensity is the decibel scale.  Each interval of 10 decibels indicates a sound energy ten 
times greater than before, which is perceived by the human ear as being roughly twice as loud. 
(5) The most common sounds vary between 40 dBA (very quiet) to 100 dBA (very loud).  Normal 
conversation at three feet is roughly at 60 dBA, while loud jet engine noises equate to 110 dBA 
at approximately 100 feet, which can cause serious discomfort. (6)  Another important aspect of 
noise is the duration of the sound and the way it is described and distributed in time.   
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2.2 NOISE DESCRIPTORS 

Environmental noise descriptors are generally based on averages, rather than instantaneous, 
noise levels.  The most commonly used figure is the equivalent level (Leq).  Equivalent sound levels 
are not measured directly but are calculated from sound pressure levels typically measured in A-
weighted decibels (dBA).  The equivalent sound level (Leq) represents a steady state sound level 
containing the same total energy as a time varying signal over a given sample period and is 
commƻƴƭȅ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ άŀǾŜǊŀƎŜέ ƴƻƛǎŜ ƭŜǾŜƭǎ ǿƛǘƘƛƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ 

Peak hour or average noise levels, while useful, do not completely describe a given noise 
environment.  Noise levels lower than peak hour may be disturbing if they occur during times 
when quiet is most desirable, namely evening and nighttime (sleeping) hours.  To account for 
this, the Community Noise Equivalent Level (CNEL), representing a composite 24-hour noise level 
is utilized.  The CNEL is the weighted average of the intensity of a sound, with corrections for time 
of day, and averaged over 24 hours.  The time of day corrections require the addition of 5 decibels 
to dBA Leq sound levels in the evening from 7:00 p.m. to 10:00 p.m., and the addition of 10 
decibels to dBA Leq sound levels at night between 10:00 p.m. and 7:00 a.m. These additions are 
made to account for the noise sensitive time periods during the evening and night hours when 
sound appears louder.  CNEL does not represent the actual sound level heard at any time, but 
rather represents the total sound exposure.  The County of Riverside relies on the 24-hour CNEL 
level to assess land use compatibility with transportation related noise sources. 

2.3 SOUND PROPAGATION 

When sound propagates over a distance, it changes in level and frequency content. The way noise 
reduces with distance depends on the following factors. 

2.3.1 GEOMETRIC SPREADING 

Sound from a localized source (i.e., a stationary point source) propagates uniformly outward in a 
spherical pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each doubling 
of distance from a point source.  Highways consist of several localized noise sources on a defined 
path and hence can be treated as a line source, which approximates the effect of several point 
sources. Noise from a line source propagates outward in a cylindrical pattern, often referred to 
as cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each doubling of distance 
from a line source. (5) 

2.3.2 GROUND ABSORPTION 

The propagation path of noise from a highway to a receiver is usually very close to the ground. 
Noise attenuation from ground absorption and reflective wave canceling adds to the attenuation 
associated with geometric spreading.  Traditionally, the excess attenuation has also been 
expressed in terms of attenuation per doubling of distance. This approximation is usually 
sufficiently accurate for distances of less than 200 ft.  For acoustically hard sites (i.e., sites with a 
reflective surface between the source and the receiver, such as a parking lot or body of water), 
no excess ground attenuation is assumed.  For acoustically absorptive or soft sites (i.e., those 
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sites with an absorptive ground surface between the source and the receiver such as soft dirt, 
grass, or scattered bushes and trees), an excess ground attenuation value of 1.5 dB per doubling 
of distance is normally assumed. When added to the cylindrical spreading, the excess ground 
attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance from a line 
source. (7) 

2.3.3 ATMOSPHERIC EFFECTS 

Receivers located downwind from a source can be exposed to increased noise levels relative to 
calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be 
increased at large distances (e.g., more than 500 feet) due to atmospheric temperature inversion 
(i.e., increasing temperature with elevation). Other factors such as air temperature, humidity, 
and turbulence can also have significant effects. (5) 

2.3.4 SHIELDING  

A large object or barrier in the path between a noise source and a receiver can substantially 
attenuate noise levels at the receiver. The amount of attenuation provided by shielding depends 
on the size of the object and the frequency content of the noise source. Shielding by trees and 
ƻǘƘŜǊ ǎǳŎƘ ǾŜƎŜǘŀǘƛƻƴ ǘȅǇƛŎŀƭƭȅ ƻƴƭȅ Ƙŀǎ ŀƴ άƻǳǘ ƻŦ ǎƛƎƘǘΣ ƻǳǘ ƻŦ ƳƛƴŘέ ŜŦŦŜŎǘΦ  ¢Ƙŀǘ ƛǎΣ ǘƘŜ 
perception of noise impact tends to decrease when vegetation blocks the line-of-sight to nearby 
residents.  However, for vegetation to provide a substantial, or even noticeable, noise reduction, 
the vegetation area must be at least 15 feet in height, 100 feet wide and dense enough to 
completely obstruct the line-of sight between the source and the receiver.  This size of vegetation 
may provide up to 5 dBA of noise reduction.  The FHWA does not consider the planting of 
vegetation to be a noise abatement measure. (7) 

 2.4 NOISE CONTROL 

Noise control is the process of obtaining an acceptable noise environment for an observation 
point or receiver by controlling the noise source, transmission path, receiver, or all three.  This 
concept is known as the source-path-receiver concept.  In general, noise control measures can 
be applied to these three elements. 

2.5 NOISE BARRIER ATTENUATION 

Effective noise barriers can reduce noise levels by up to 10 to 15 dBA, cutting the loudness of 
traffic noise in half.  A noise barrier is most effective when placed close to the noise source or 
receiver.  Noise barriers, however, do have limitations.  For a noise barrier to work, it must be 
high enough and long enough to block the path of the noise source.  (7) 

2.6 LAND USE COMPATIBILITY WITH NOISE 

Some land uses are more tolerant of noise than others.  For example, schools, hospitals, 
churches, and residences are more sensitive to noise intrusion than are commercial or industrial 
developments and related activities.  As ambient noise levels affect the perceived amenity or 
livability of a development, so too can the mismanagement of noise impacts impair the economic 
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health and growth poǘŜƴǘƛŀƭ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅ ōȅ ǊŜŘǳŎƛƴƎ ǘƘŜ ŀǊŜŀΩǎ ŘŜǎƛǊŀōƛƭƛǘȅ ŀǎ ŀ ǇƭŀŎŜ ǘƻ ƭƛǾŜΣ 
shop and work.  For this reason, land use compatibility with the noise environment is an 
important consideration in the planning and design process.  The FHWA encourages State and 
Local government to regulate land development in such a way that noise-sensitive land uses are 
either prohibited from being located adjacent to a highway, or that the developments are 
planned, designed, and constructed in such a way that noise impacts are minimized. (8) 

2.7 COMMUNITY RESPONSE TO NOISE 

Community responses to noise may range from registering a complaint by telephone or letter, to 
initiating court action, depending upon ŜǾŜǊȅƻƴŜΩǎ susceptibility to noise and personal attitudes 
about noise.  Several factors are related to the level of community annoyance including:   

¶ Fear associated with noise producing activities;  

¶ Socio-economic status and educational level;  

¶ Perception that those affected are being unfairly treated;  

¶ Attitudes regarding the usefulness of the noise-producing activity; 

¶ Belief that the noise source can be controlled. 

Approximately ten percent of the population has a very low tolerance for noise and will object to 
any noise not of their making.  Consequently, even in the quietest environment, some complaints 
will occur.  Another twenty-five percent of the population will not complain even in very severe 
noise environments.  Thus, a variety of reactions can be expected from people exposed to any 
given noise environment. (9)  Surveys have shown that about ten percent of the people exposed 
to traffic noise of 60 dBA will report being highly annoyed with the noise, and each increase of 
one dBA is associated with approximately two percent more people being highly annoyed.  When 
traffic noise exceeds 60 dBA or aircraft noise exceeds 55 dBA, people may begin to complain.  (9)  
Despite this variability in behavior on an individual level, the population can be expected to 
exhibit the following responses to changes in noise levels as shown on Exhibit 2-B. A change of 3 
dBA are considered barely perceptible, and changes of 5 dBA are considered readily perceptible. 
(7)  
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EXHIBIT 2-B:  NOISE LEVEL INCREASE PERCEPTION 

 

2.8 EXPOSURE TO HIGH NOISE LEVELS 

The Occupational Safety and Health Administration (OSHA) sets legal limits on noise exposure in 
the workplace.  The permissible exposure limit (PEL) for a worker over an eight-hour day is 90 
dBA.  The OSHA standard uses a 5 dBA exchange rate.  This means that when the noise level is 
increased by 5 dBA, the amount of time a person can be exposed to a certain noise level to receive 
the same dose is cut in half.  The National Institute for Occupational Safety and Health (NIOSH) 
has recommended that all worker exposures to noise should be controlled below a level 
equivalent to 85 dBA for eight hours to minimize occupational noise induced hearing loss.  NIOSH 
also recommends a 3 dBA exchange rate so that every increase by 3 dBA doubles the amount of 
the noise and halves the recommended amount of exposure time. (10) 

OSHA has implemented requirements to protect all workers in general industry (e.g. the 
manufacturing and the service sectors) for employers to implement a Hearing Conservation 
Program where workers are exposed to a time weighted average noise level of 85 dBA or higher 
over an eight-hour work shift.  Hearing Conservation Programs require employers to measure 
noise levels, provide free annual hearing exams and free hearing protection, provide training, 
and conduct evaluations of the adequacy of the hearing protectors in use unless changes to tools, 
equipment and schedules are made so that they are less noisy and worker exposure to noise is 
less than the 85 dBA.  This noise study does not evaluate the noise exposure of workers within a 
project or construction site based on CEQA requirements, and instead, evaluates Project-related 
operational and construction noise levels at the nearby sensitive receiver locations in the Project 
study area.   

2.9 VIBRATION 

Per the Federal Transit Administration (FTA) Transit Noise Impact and Vibration Assessment (3), 
vibration is the periodic oscillation of a medium or object.  The rumbling sound caused by the 
vibration of room surfaces is called structure-borne noise.  Sources of ground-borne vibrations 
include natural phenomena (e.g., earthquakes, volcanic eruptions, sea waves, landslides) or 
human-made causes (e.g., explosions, machinery, traffic, trains, construction equipment).  
Vibration sources may be continuous, such as factory machinery, or transient, such as explosions.  
As is the case with airborne sound, ground-borne vibrations may be described by amplitude and 
frequency. 
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There are several different methods that are used to quantify vibration.  The peak particle 
velocity (PPV) is defined as the maximum instantaneous peak of the vibration signal. The PPV is 
most frequently used to describe vibration impacts to buildings, but is not always suitable for 
evaluating human response (annoyance) because it takes some time for the human body to 
respond to vibration signals.  Instead, the human body responds to average vibration amplitude 
often described as the root mean square (RMS).  The RMS amplitude is defined as the average of 
the squared amplitude of the signal, and is most frequently used to describe the effect of 
vibration on the human body.  Decibel notation (VdB) is commonly used to measure RMS.  
Decibel notation (VdB) serves to reduce the range of numbers used to describe human response 
to vibration.  Typically, ground-borne vibration generated by man-made activities attenuates 
rapidly with distance from the source of the vibration.  Sensitive receivers for vibration include 
structures (especially older masonry structures), people (especially residents, the elderly, and 
sick), and vibration-sensitive equipment and/or activities 

The background vibration-velocity level in residential areas is generally 50 VdB.  Ground-borne 
vibration is normally perceptible to humans at approximately 65 VdB.  For most people, a 
vibration-velocity level of 75 VdB is the approximate dividing line between barely perceptible and 
distinctly perceptible levels.  Typical outdoor sources of perceptible ground-borne vibration are 
construction equipment, steel-wheeled trains, and traffic on rough roads.  If a roadway is smooth, 
the ground-borne vibration is rarely perceptible.  The range of interest is from approximately 50 
VdB, which is the typical background vibration-velocity level, to 100 VdB, which is the general 
threshold where minor damage can occur in fragile buildings.  Exhibit 2-C illustrates common 
vibration sources and the human and structural response to ground-borne vibration.  
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EXHIBIT 2-C:  TYPICAL LEVELS OF GROUND-BORNE VIBRATION 

 

Source:  Federal Transit Administration (FTA) Transit Noise Impact and Vibration Assessment.  
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2.10 BLASTING FUNDAMENTALS 

The intensity of the noise and vibration impacts associated with rock blasting depends on 
location, size, material, shape of the rock, and the methods used to crack it.  While a blasting 
contractor can design the blasts to stay below a given vibration level that could cause damage to 
nearby structures, it is difficult to design blasts that produce noise levels which are not 
perceptible to receivers near the blast site. (11)  The noise produced by blasting activities is 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀƛǊ ƻǾŜǊǇǊŜǎǎǳǊŜΣ ƻǊ ŀƴ άŀƛǊōƭŀǎǘΣέ ǿƘƛŎƘ ƛǎ ƎŜƴŜǊŀǘŜŘ ǿƘŜƴ ŜȄǇƭƻǎƛǾŜ ŜƴŜǊƎȅ ƛƴ ǘƘŜ 
form of gases escape from the detonating blast holes.  Much like a point source, airblasts radiate 
outward in a spherical pattern and attenuate with each doubling of distance from the blast 
location, depending on the design of the blast and amount of containment. 

Blasting activities generally include: the pre-drilling of holes in the hard rock area; preparation 
and placement of the charges in the drilled holes; a pre-blast horn signal; additional pre-blast 
horn signals immediately prior to the blast; and the blast itself.  An additional horn signal is 
ǎƻǳƴŘŜŘ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ άŀƭƭ ŎƭŜŀǊέ ŀŦǘŜǊ ǘƘŜ ōƭŀǎǘ ŀƴŘ ǘƘŜ ōƭŀǎǘƛƴƎ ŎƻƴǘǊŀŎǘƻǊ Ƙŀǎ ƛƴǎǇŜŎǘŜŘ ǘƘŜ 
blasting area.  The noise from the blast itself starts with a cracking sound from the detonator, 
located at a distance from the charges, and ends with the low crackling sound from each charge 
as they are subsequently set off.  Blasts typically occur for only a few seconds, depending on their 
design.  It is important to note that no other equipment will be operating during each blast in the 
blast area but will commence operation once the blasting contractor indicates it is safe to do so.  
The blasting information provided herein is based on the 18th Edition of the International Society 
ƻŦ 9ȄǇƭƻǎƛǾŜǎ 9ƴƎƛƴŜŜǊǎΩ όL{99Ωǎύ .ƭŀǎǘŜǊǎΩ IŀƴŘōƻƻƪ. (12) 
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3 REGULATORY SETTING 

To limit population exposure to physically and/or psychologically damaging as well as intrusive 
noise levels, the federal government, the State of California, various county governments, and 
most municipalities in the state have established standards and ordinances to control noise.  In 
most areas, automobile and truck traffic is the major source of environmental noise.  Traffic 
activity generally produces an average sound level that remains constant with time.  Air and rail 
traffic, and commercial and industrial activities are also major sources of noise in some areas.  
Federal, state, and local agencies regulate different aspects of environmental noise. Federal and 
state agencies generally set noise standards for mobile sources such as aircraft and motor 
vehicles, while regulation of stationary sources is left to local agencies. 

3.1 STATE OF CALIFORNIA NOISE REQUIREMENTS 

The State of California regulates freeway noise, sets standards for sound transmission, provides 
occupational noise control criteria, identifies noise standards, and provides guidance for local 
land use compatibility.  State law requires that each county and city adopt a General Plan that 
includes a Noise Element which is to be prepared per ƎǳƛŘŜƭƛƴŜǎ ŀŘƻǇǘŜŘ ōȅ ǘƘŜ DƻǾŜǊƴƻǊΩǎ hŦŦƛŎŜ 
of Planning and Research (OPR). (13)  The purpose of the Noise Element is to limit the exposure 
of the community to excessive noise levels.  In addition, the California Environmental Quality Act 
(CEQA) requires that all known environmental effects of a project be analyzed, including 
environmental noise impacts.  

 

3.2 STATE OF CALIFORNIA GREEN BUILDING STANDARDS CODE 

¢ƘŜ {ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ DǊŜŜƴ .ǳƛƭŘƛƴƎ {ǘŀƴŘŀǊŘǎ /ƻŘŜ Ŏƻƴǘŀƛƴǎ ƳŀƴŘŀǘƻǊȅ ƳŜŀǎǳǊŜǎ ŦƻǊ ƴƻƴ-
residential building construction in Section 5.507 on Environmental Comfort. (14)  These noise 
standards are applied to new construction in California for controlling interior noise levels 
resulting from exterior noise sources.  The regulations specify that acoustical studies must be 
prepared when non-residential structures are developed in areas where the exterior noise levels 
exceed 65 dBA CNEL, such as within a noise contour of an airport, freeway, railroad, and other 
areas where noise contours are not readily available.  If the development falls within an airport 
or freeway 65 dBA CNEL noise contour, the combined sound transmission class (STC) rating of 
the wall and roof-ceiling assemblies must be at least 50.  For those developments in areas where 
noise contours are not readily available and the noise level exceeds 65 dBA Leq for any hour of 
operation, a wall and roof-ceiling combined STC rating of 45, and exterior windows with a 
minimum STC rating of 40 are required (Section 5.507.4.1). 

3.3 COUNTY OF RIVERSIDE GENERAL PLAN NOISE ELEMENT 

The County of Riverside General Plan Noise Element (Noise Element) establishes polices and 
requirements to control and abate environmental noise and thereby, protect citizens of County 
of Riverside from excessive exposure to noise. (15)  The Noise Element specifies the maximum 
allowable exterior noise levels for new developments impacted by transportation noise sources 
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such as arterial roads, freeways, airports and railroads.  In addition, the Noise Element identifies 
several polices to minimize the impacts of excessive noise levels throughout the community and 
establishes noise level requirements for all land uses.  To protect County of Riverside residents 
from excessive noise, the Noise Element contains the following policies related to the Project: 

N 1.1 Protect noise-sensitive land uses from high levels of noise by restricting noise-producing 
land uses from these areas.  If the noise-producing land use cannot be relocated, then 
noise buffers such as setbacks, landscaping, or block walls shall be used. 

N 1.3 Consider the following uses noise-sensitive and discourage these uses in areas in excess of 
65 CNEL: 

Á Schools 
Á Hospitals 
Á Rest Homes 
Á Long Term Care Facilities 
Á Mental Care Facilities 
Á Residential Uses 
Á Libraries 
Á Passive Recreation Uses 
Á Places of Worship 

N 1.5 Prevent and mitigate the adverse impacts of excessive noise exposure on the residents, 
employees, visitors, and noise-sensitive uses of Riverside County. 

N 4.1 Prohibit facility-related noise, received by any sensitive use, from exceeding the following 
worst-case noise levels: 

a. 45 dBA 10-minute Leq between 10:00 p.m. and 7:00 a.m.; 
b. 65 dBA 10-minute Leq between 7:00 a.m. and 10:00 p.m. 

N 13.1 Minimize the impacts of construction noise on adjacent uses within acceptable standards. 
N 13.2 Ensure that construction activities are regulated to establish hours of operation in order 

to prevent and/or mitigate the generation of excessive or adverse impacts on surrounding 
areas. 

N 13.3 Condition subdivision approval adjacent to developed/occupied noise-sensitive land uses 
(see policy N 1.3) by requiring the developer to submit a construction-related noise 
mitigation plan to the [County] for review and approval prior to issuance of a grading 
permit.  The plan must depict the location of construction equipment and how the noise 
from this equipment will be mitigated during construction of this project, through the use 
of such methods as: 

i. Temporary noise attenuation fences; 
ii. Preferential location and equipment; and 
iii. Use of current noise suppression technology and equipment. 

N 16.3 Prohibit exposure of residential dwellings to perceptible ground vibration from passing 
trains as perceived at the ground or second floor. Perceptible motion shall be presumed to 
be a motion velocity of 0.01 inches/second over a range of 1 to 100 Hz. 

To ensure noise-sensitive land uses are protected from high levels of noise (N 1.1), Table N-1 of 
the Noise Element identifies guidelines to evaluate proposed developments based on exterior 
and interior noise level limits for land uses and requires a noise analysis to determine needed 
mitigation measures if necessary.  The Noise Element identifies residential use as a noise-
sensitive land use (N 1.3) and discourages new development in areas with 65 CNEL or greater 
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existing ambient noise levels.  To prevent and mitigate noise impacts for its residents (N 1.5), 
County of Riverside requires noise attenuation measures for sensitive land use exposed to noise 
levels higher than 65 CNEL.  Policy N 4.1 of the Noise Element sets a stationary-source exterior 
noise limit not to be exceeded for a cumulative period of more than ten minutes in any hour of 
65 dBA Leq for daytime hours of 7:00 a.m. to 10:00 p.m., and 45 dBA Leq during the noise-sensitive 
nighttime hours of 10:00 p.m. to 7:00 a.m.  To prevent high levels of construction noise from 
impacting noise-sensitive land uses, policies N 13.1 through 13.3 identify construction noise 
mitigation requirements for new development located near existing noise-sensitive land uses.  
Policy 16.3 establishes the vibration perception threshold for rail-related vibration levels, used in 
this analysis as a threshold for determining potential vibration impacts due to Project 
construction. (15) 

3.3.1 LAND USE COMPATIBILITY 

The noise criteria identified in the County of Riverside Noise Element (Table N-1) are guidelines 
to evaluate the land use compatibility of transportation related noise.  The compatibility criteria, 
shown on Exhibit 3-A, provides the County with a planning tool to gauge the compatibility of land 
uses relative to existing and future exterior noise levels. 

The Land Use Compatibility for Community Noise Exposure matrix describes categories of 
compatibility and not specific noise standards.  The warehouse/industrial use of the Project is 
considered normally acceptable with unmitigated exterior noise levels of less than 70 dBA CNEL 
based on the Industrial, Manufacturing, Utilities, Agriculture land use compatibility criteria 
shown on Exhibit 3-A.  Residential designated land uses in the Project study area are considered 
normally acceptable with exterior noise levels below 60 dBA CNEL, and conditionally acceptable 
with exterior noise levels of up to 70 dBA CNEL.  For conditionally acceptable exterior noise levels, 
of less than 75 dBA CNEL for Project land uses, new construction or development should be 
undertaken only after a detailed analysis of the noise reduction requirements is made and the 
needed noise insulation features are included in the design.  Conventional construction, but with 
closed windows and fresh air supply systems or air conditioning will normally suffice. (15) 

3.3.2 COUNTY OF RIVERSIDE STATIONARY NOISE STANDARDS 

The County of Riverside has set exterior noise limits to control idling trucks, delivery truck 
activities, backup alarms, as well as loading and unloading of dry goods, roof-top air conditioning 
units, and parking lot vehicle movements associated with the development of the proposed 
Oleander Business Park.  The County considers noise generated using motor vehicles to be a 
stationary noise source when operated on private property such as at a loading dock.  These 
facility-related noises, as projected to any portion of any surrounding property containing a 
habitable dwelling, hospital, school, library or nursing home, must not exceed the following 
worst-case noise levels. 

Policy N 4.1 of the Noise Element sets an exterior noise limit not to be exceeded for a cumulative 
period of more than ten minutes in any hour of 65 dBA Leq for daytime hours of 7:00 a.m. to 10:00 
p.m., and 45 dBA Leq during the noise-sensitive nighttime hours of 10:00 p.m. to 7:00 a.m. (15) 
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Based on several discussions with the County of Riverside Department of Environmental Health 
(DEH), Office of Industrial Hygiene (OIH), it is important to recognize that the County of Riverside 
Municipal Code noise level standards,  incorrectly identify maximum noise level (Lmax) standards 
that should instead reflect the average Leq noise levels.  Moreover, the County of Riverside DEH 
hLIΩǎ !ǇǊƛƭ мрth, 2015 Requirements for determining and mitigating, non-transportation noise 
source impacts to residential properties also identifies operational (stationary-source) noise level 
limits using the Leq metric consistent with the direction of the County of Riverside General Plan 
guidelines and standards Noise Element.  Therefore, this report has been prepared consistent 
with the County of Riverside DEH OIH guidelines and standards using the Leq noise level metric 
for stationary-source (operational) noise level evaluation. 
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EXHIBIT 3-A:  LAND USE COMPATIBILITY FOR COMMUNITY NOISE EXPOSURE 

 

Source: County of Riverside General Plan Noise Element, Table N-1.  
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3.4 CONSTRUCTION NOISE STANDARDS 

To control noise impacts associated with the construction of the proposed Project, the County of 
wƛǾŜǊǎƛŘŜ Ƙŀǎ ŜǎǘŀōƭƛǎƘŜŘ ƭƛƳƛǘǎ ǘƻ ǘƘŜ ƘƻǳǊǎ ƻŦ ƻǇŜǊŀǘƛƻƴΦ  {ŜŎǘƛƻƴ фΦрнΦлнл ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ bƻƛǎŜ 
Regulation ordinance indicates that noise associated with any private construction activity 
located within one-quarter of a mile from an inhabited dwelling is considered exempt between 
the hours of 6:00 a.m. and 6:00 p.m., during the months of June through September, and 7:00 
a.m. and 6:00 p.m., during the months of October through May. (16)  bŜƛǘƘŜǊ ǘƘŜ /ƻǳƴǘȅΩǎ 
General Plan nor Municipal Code establish numeric maximum acceptable construction source 
noise levels at potentially affected receivers, which would allow for a quantified determination 
of what CEQA constitutes a substantial temporary or periodic noise increase.   

To evaluate whether the Project will generate potentially significant construction noise levels at 
off-site sensitive receiver locations, a construction-related noise level threshold is adopted from 
the Criteria for Recommended Standard: Occupational Noise Exposure prepared by the National 
Institute for Occupational Safety and Health (NIOSH). (17)  A division of the U.S. Department of 
Health and Human Services, NIOSH identifies a noise level threshold based on the duration of 
exposure to the source.  The construction related noise level threshold starts at 85 dBA for more 
than eight hours per day, and for every 3 dBA increase, the exposure time is cut in half.  This 
results in noise level thresholds of 88 dBA for more than four hours per day, 92 dBA for more 
than one hour per day, 96 dBA for more than 30 minutes per day, and up to 100 dBA for more 
than 15 minutes per day. (17)  For the purposes of this analysis, the lowest, more conservative 
construction noise level threshold of 85 dBA Leq is used as an acceptable threshold for 
construction noise at the nearby sensitive receiver locations.  Since this construction-related 
noise level threshold represents the energy average of the noise source over a given time, they 
are expressed as Leq noise levels.  Therefore, the noise level threshold of 85 dBA Leq over a period 
of eight hours or more is used to evaluate the potential Project-related construction noise level 
impacts at the nearby sensitive receiver locations.   

The Occupational Safety and Health Administration (OSHA) requires hearing protection be 
provided by employers in workplaces where the noise levels may, over long periods of exposure 
to high noise levels, endanger the hearing of their employees.  Standard 29 CFR, Part 1910 
indicates the noise levels under which a hearing conservation program is required to be provided 
to workers exposed to high noise levels. (10)  This analysis does not evaluate the noise exposure 
of construction workers within the Project site based on CEQA requirements, and instead, 
evaluates the Project-related construction noise levels at the nearby sensitive receiver locations 
in the Project study area.   
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3.5 VIBRATION STANDARDS 

The County of Riverside does not have vibration standards for temporary construction, but the 
/ƻǳƴǘȅΩǎ DŜƴŜǊŀƭ tƭŀƴ bƻƛǎŜ 9ƭŜƳŜƴǘ ŘƻŜǎ Ŏƻƴǘŀƛƴ ǘƘŜ ƘǳƳŀƴ ǊŜŀŎǘƛƻƴ ǘƻ ǘȅǇƛŎŀƭ ǾƛōǊŀǘƛƻƴ ƭŜǾŜƭǎΦ  
Vibration levels with peak particle velocity of 0.0787 inches per second are considered readily 
perceptible and above 0.1968 in/sec are considered annoying to people in buildings.  Further, 
County of Riverside General Plan Policy N 16.3 identifies a motion velocity perception threshold 
for vibration due to passing trains of 0.01 inches per second (in/sec) over the range of one to 100 
Hz, which is used in this noise study to assess potential impacts due to Project construction 
vibration levels. (15)   

3.6 MARCH AIR RESERVE BASE/INLAND PORT AIRPORT LAND USE COMPATIBILITY 

The March Air Reserve Base/Inland Port Airport (MARB/IPA) is located approximately one mile 
northeast of the Project site.  The March Air Reserve Base/Inland Port Airport Land Use 
Compatibility Plan (MARB/IPA LUCP) includes the policies for determining the land use 
compatibility of the Project.  The MARB/IPA, Map MA-1, indicates that the Project site is located 
within Compatibility Zone C2, which Table MA-1 Compatibility Zone Factors indicates is 
considered to have a moderate noise impact.  Further, the Project site is located outside of the 
60 dBA CNEL noise level contour boundary.  Moreover, the Basic Compatibility Criteria, listed in 
Table MA-2 of the MARB/IPA LUCP identifies no prohibited uses other than highly noise-sensitive 
outdoor nonresidential uses (e.g., sports stadiums, concert halls). (18)  The MARB/IPA LUCP does 
not identify industrial-use specific noise compatibility standards, and therefore, the County of 
Riverside Land Use Compatibility for Community Noise Exposure matrix, previously discussed in 
Section 3.3, is used to assess potential aircraft-related noise levels at the Project site.  The County 
of Riverside guidelines indicate that industrial uses, such as the Project, are considered normally 
acceptable with exterior noise levels of up to 70 dBA CNEL. (15) 

The noise contour boundaries of MARB/IPA are presented on Exhibit 3-B of this report and show 
that the Project is considered normally acceptable land use since it is located outside of the 60 
dBA CNEL contour.  Further, Table MA-2 indicates that no uses are prohibited in this area except 
for highly noise-sensitive outdoor nonresidential uses (e.g., sports stadiums, concert halls).  
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EXHIBIT 3-B:  MARB/IPA FUTURE AIRPORT NOISE CONTOURS 
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